Objective: The purpose of this study was to examine the correlation between depression levels with coping styles and cognitive errors in women treated for breast cancer. Methods: A total of 110 breast cancer outpatients who had had surgery at least 6 months previously, had completed adjuvant cancer treatment and had not experienced metastasis or recurrent lesions were evaluated. The Automatic Thoughts Questionnaire, Cognitive Errors Questionnaire, Mental Adjustment to Cancer Scale and Beck Depression Inventory were administered to all patients. Semi-structured interview forms were used to obtain medical and demographic data. All patients were categorized into depression and non-depression groups according to their Beck Depression Inventory scores. The study protocol was approved by the Medical Ethics Committee of Istanbul University Oncology Institute. Results: Higher cognitive errors and automatic thought scores were found in the depression group. Fighting spirit was found to be the primary coping style used in the non-depression group, while helplessness/hopelessness, anxious/preoccupation and fatalism were the coping styles used the most in the depression group. No association between depression and sociodemographic (except for educational level) and cancer-related variables was detected. However, it was found that automatic thoughts, cognitive errors, education level, fighting spirit and anxious/preoccupation are important indicators of depression in our sample. Conclusions: A causal relationship exists between depression and a patient's cognitive patterns and accompanying anxiety. The degree of depression is inversely related to both fighting spirit coping type and educational level. If clinicians take this into consideration, diagnosing and treating depression will be more effective.
INTRODUCTION
Breast cancer makes up 24.9% of all cases of cancer in women in Turkey (1) . The incidence in eastern regions is 20/ 100.000, while in western regions it is 40 -50/100.000 (2) . Although the incidence and prognosis vary geographically, the incidence of breast cancer has increased 1.5% annually in Turkey (1) .
A woman who receives a diagnosis of breast cancer must adjust to the transition from being healthy to having a life-threatening disease. The patient's coping styles and perception of the illness are crucial factors in this adjustment process (3) . Diagnosis and treatment are commonly affected by psychological stress (4) . Coping styles and social support have an impact on the distress experienced by the patient (5 -7) . In a study investigating the correlation between coping responses and psychological adjustment in women with breast cancer, a significant correlation was found between poor adjustment and cognitive avoidance and minimal use approach-based coping responses (8) . In another study, levels of depression and anxiety had an unfavourable impact on quality of life and coping strategies (9) . A study of coping patterns and distress showed that women with breast cancer who used emotion-focused engagement coping, i.e. acceptance or emotional expression combined with social support, experienced less distress 3 months later than women with breast cancer who had used any emotion-focused engagement coping (10) .
It has been reported that depression occurs at a rate of 3 -55% within 6 months of diagnosis (11) . This variation is due to differences in the research methods (e.g. sampling, degree of depression and time of implementation) used. In the literature on breast cancer, various factors correlated with depression have been identified. These factors may be associated with cancer or treatment (such as cancer severity, time since diagnosis, type of surgery, pain), personal characteristics (such as age, marital status) and health behaviors (such as physical activity) (11, 12) . Psychosocial factors, including social deficits, pessimism, lower self-esteem, negative emotional expression and psychiatric history, have also been linked with depression in patients with breast cancer (11, 13) .
According to cognitive theory, depression develops as a result of faulty thinking (14) . Accordingly, patients develop depression not only because they have cancer or experience a loss, but also because of how they perceive and interpret their situations (15) . Pessimistic bias and interpretation lead to the formation of negative schemas, which work to consolidate unfavourable aspects related to themselves, illnesses and survival. The negative distortion of the information often involves systematic cognitive errors (mistakes a person makes in interpretation-distorted thinking) (16) . Just as these interpretations of disease may have an impact on the course of the disease and selection of coping strategies over time, coping strategies, too, affect psychological adjustment. In a study, it was discovered that the fatalistic negative interpretations, 'interruption loss' and enemy/threat' were inversely correlated with health-related quality of life and life satisfaction and positively with an escape avoidance strategy, depression and anxiety (17) . It was reported that in women with breast cancer, defensive coping styles result in increased levels of apprehension with respect to cancer recurrence. In addition, it was found that pessimism accompanied by a helpless/hopeless coping style was determinant of low psychological adjustment (18) . In another studyconducted in 1012 women with breast cancer-it was found that women who attributed negative meanings to their disease had a lower quality of life and higher levels of depression and anxiety than women who attributed positive meanings to their disease (19) . In another study, a positive correlation was found between depressive symptoms with avoidant coping styles and poor quality of life (20) .
Diagnosis and treatment of depression in cancer patients is crucial. Knowledge and recognition of a patient's negative cognitions (the process of negative knowing) and coping styles can have therapeutic effects on reducing depression (15) . The individual's adjustment to the disease is a result of the interaction between the disease-related cognitive schema involved and the coping strategies available (16) . This cognitive schema produces automatic thoughts (automatically made negative judgements), cognitive errors and cognitive triad (which involves a negative view of the diagnosis, control of disease and its prognosis) (16) . Interventions that involve cognitive restructuring and coping skills are applicable to the treatment of depression.
The purpose of this study was to examine the correlation between depression levels with coping styles and cognitive errors in women treated for breast cancer. The relation between the variables discussed in this study have been examined by various researchers. However, these studies had been conducted before most in Western and/or European culture. This research was conducted in Turkish women, predominantly Islamic and representing a different social and cultural heritage, in which attributions and cognitions concerning medical illness, cancer, organ loss and womanhood differ. On the basis of cognitive theory, we hypothesized that there is a correlation between helplessness/hopelessness, anxious/preoccupation and fatalism coping types and depression, and that the automatic thought scores in those having high levels of depression would also be high and that they would have greater cognitive errors.
PATIENTS AND METHODS

STUDY SAMPLE
This cross-sectional study involved 110 women with breast cancer who were followed up by the Istanbul University Oncology Institute Breast Clinic. Among the outpatients admitted to the Breast Clinic between the September 2008 and April 2009, those who met the criteria of the study were accepted. Inclusion criteria were (i) having been diagnosed with breast cancer (Stage 0, I and II), (ii) no longer receiving any treatment such as surgery, chemotherapy or radiotherapy, (iii) having been post-operative for at least 6 months, (iv) being clinically void of metastatic or recurrent lesions, (v) not having any type of psychiatric illness other than depression, (vi) not having mental or cognitive impairment (vii) having the ability to respond to questionnaires and (viii) having agreed to participate in the study. During the period, 135 patients met the inclusion criteria. Among them, 25 were rejected and a written informed consent was obtained from 110 patients.
The study protocol was approved by Medical Ethics Committee of Istanbul University Oncology Institute. Interviews were carried out in a private, quiet and comfortable room that was allocated for this study. Interviews lasted for about an hour for each patient. Patients were taken to the interview rooms and questionnaires were completed in the presence of an investigator.
All the patients were outpatients; none complained of physical ailments such as pain or fatigue, and all had their basic functions intact. The medical records of the patients at the Breast Clinic were examined and socio-demographic and cancer-related data were collected on Semi-structured Interview Forms. These forms contained questions related to cancer and its treatment (such as time since operation, type of surgery, hormone therapy, presence of receptor and presence of family history of cancer) and personal characteristics (e.g. age, marital status, educational level and work status).
QUESTIONNAIRES
MENTAL ADJUSTMENT TO CANCER SCALE
The Mental Adjustment to Cancer Scale (MAC) was developed to assess patients' reactions to having cancer (21) It is a 40-item questionnaire that profiles patients on five coping style categories: fighting spirit (16 items), helplessness/hopelessness (6 items), anxious/preoccupation (9 items), fatalism (8 items) and avoidance/denial (1 item). Each item is given a score ranging from 1 to 4 (1 ¼ definitely does not apply to me to 4 ¼ definitely does apply to me). High scores indicate that coping styles are used more often (22) .
BECK DEPRESSION INVENTORY
The Beck Depression Inventory (BDI) was developed to measure the severity of clinical signs of depression (23) . It is among the most used self-rating scales for measuring depression worldwide. The inventory consists of 21 items, each scored 0 -3. The level of depression is assessed on the basis of these scores. The total score indicates the severity/seriousness of depression. The BDI has been shown to be reliable in both psychiatric and medical patients. It has been recommended that a cut-off point be used in studies (24) . An analysis of the validity and reliability of its use with the Turkish population has been conducted and a cut-off score of 17 reported (25) . In our study, the patients were divided into two groups according to their scores on the BDI (Group 1: 0 -16 score having no depression and Group 2: 17 score having depression).
COGNITIVE ERRORS QUESTIONNAIRE
The Cognitive Errors Questionnaire (CEQ) is a 24-item selfreport questionnaire that assesses cognitive errors (26) . Cognitive errors are broken down into four subscales: Catastrophizing, Overgeneralization, Personalizing and Selective Abstraction. Each subscale consists of six items and each item is given a score ranging from 0 to 4 (1 ¼ 'not at all like I would think' to 4 ¼ 'almost exactly like I would think'). The level of the scores on each subscale indicates the cognitive errors of the individual. The validity and the reliability of the Turkish version of these scales when used with medical patients have been confirmed (27) .
AUTOMATIC THOUGHTS QUESTIONNAIRE
The 30-item Automatic Thoughts Questionnaire (ATQ) was developed to measure the frequency of negative thoughts as experienced by depressives (28) . Subjects were required to read each of the negatively worded statements and then report how frequently those thoughts had crossed their minds during the past week, with each thought scored on a scale of 1 ('not at all') to 5 ('all the time'). Scores on the questionnaire can range from 30 to 150.
The validity and the reliability of the Turkish version of these scales have been confirmed.
STATISTICAL ANALYSIS
In our research, frequency, percentage, average and standard deviation values were calculated. To determine goodness of fit to the normal distribution, the Kolmogorov -Smirnov test was applied. The Student T-test was applied to variables that show normal distribution, and the Mann -Whitney U-test to other variables. The Chi-square test was used for comparison of categorical variables, Spearman's rho correlation coefficient was used to establish correlation and stepwise regression analysis was conducted to determine the factors correlated with depression. The SPSS 17 (SPSS for Windows version 17.0) statistical package program was used in calculations.
RESULTS
PATIENT CHARACTERISTICS
The socio-demographic and cancer-related characteristics of the 110 patients who participated in the study are provided in Table 1 . The average age of the patients was 48.32 + 8.46 (range 29 -65). A proportion of 86.4% were married and 56% were primary school graduates; 71.8% were housewives; 72.7% of the patients had no history of breast cancer. A vast majority (88.2%) had knowledge about the diagnosis and treatment of their disease; 68.2% of the patients had disease for more than one year (mean duration: 2.37 years post-operative period); 45.5% of the patients had undergone total mastectomy and 54.5% a lumpectomy; 79.4% of them had received hormone therapy (tmx, ai or zoladex þ tmx treatment); 82.7% of them had had hormone receptorpositive tumours.
ASSOCIATION OF PERSONAL CHARACTERISTICS AND CANCER-RELATED VARIABLES WITH DEPRESSION
The 110 patients comprising the study group were divided into two groups according to their BDI scores: Group 1 (BDI; a 0-16 score, having no depression) and Group 2 (BDI a 17 score, having depression). No significant differences between the two groups were found in characteristics related to cancer (e.g. type of surgery, time since operation, presence of family history of breast cancer, the level of knowledge about the disease, presence of hormone therapy and receptor) or socio-demographic variables (e.g. age, educational level and marital status) ( Table 1 ). In response to the question 'Do you have concerns about the disease?', 63.2% of the patients in Group 1 and 85.3% of the patients in Group 2 answered 'Yes.' A significant difference was found between the two groups (x 2 ¼ 5.481; P ¼ 0.015). Concerns involve fear of recurrence or metastasis, fear of death and uncertainty.
ASSOCIATION OF COGNITIVE PATTERN AND COPING STYLE WITH
DEPRESSION
The scores of 110 patients on the scales are provided in Table 2 . We divided the entire group into two subgroups according to scores received on the BDI: Group 1 (BDI ¼ 0 -16, indicating no depression) and Group 2 (BDI 17, indicating depression). There is a statistically significant difference (P , 0.001) between all the subscale scores of ATQ and CEQ of Group 1 and Group 2 ( Table 2) . Group 2 has relatively higher ATQ and CEQ scores than Group 1. Depressive women with breast cancer who scored 17 and above on the BDI had more automatic thoughts and cognitive errors. A significant difference was found between the two groups on all the subscales of MAC, except for 'denial' (P , 0.001). No difference was found between them on the basis of the denial subscale (P . 0.05). While depressive women with breast cancer who scored 17 and above on the BDI used more coping styles such as helplessness/hopelessness, fatalism and anxious/preoccupation, non-depressive women used the fighting sprit coping style more often. The denial/avoidance defence mechanism was used to a similar extent in both groups. 
FACTORS ASSOCIATED WITH DEPRESSION
A stepwise regression analysis was conducted using the BDI as the dependent variable. The independent variables used in the analysis were cancer-related variables (time since operation, type of surgery, hormone therapy, presence of receptor and presence of family history), personal characteristics (age, marital status, educational level, working, information) and ATQ, CEQ and MAC scores. Due to multi-collinearity stemming from the high correlation between the CEQ subscales (from 0.75 to 0.86), the total CEQ score was included in the regression analysis. Results of the stepwise regression done are provided in Table 3 . Of the variables used in the model, ATQ, CEQ, education level, MAC-fighting spirit subscale and MAC-anxious/preoccupation subscale were retained in the model, while the others were excluded. It was determined that the five variables included in the model explained 77% of depression.
DISCUSSION
One of the most common psychological problems encountered by women with breast cancer in adjusting to the disease is depression (11, 29) . Chemotherapy or radiotherapy may have an unfavourable impact on depression and anxiety (29, 30) . In addition, patients need time to distance themselves from the stress of the treatment and to return to social life. In order to control for both the direct or indirect negative effects of treatments (e.g. surgery, chemotherapy and radiotherapy), the post-treatment period was chosen. Therefore, women who had been diagnosed with breast cancer at least 6 months previously, had completed their treatment and had not had local-regional or distant metastases were included in the study to examine the correlation between coping styles and depression levels and cognitive errors. When the women in the study were categorized on the basis of their scores on the depression scale into depression and non-depression groups, no differences between cancerrelated variables were found. The available literature supports our findings of no correlation between cancer-related variables and depression (4, 11, 31, 32) . While some studies have reported the absence of a correlation between sociodemographic variables and depression (9) , others studies have provided findings of a correlation between younger age, being unmarried, lower social support and depression (11, 31, 33) . The multiple regression performed in our study showed a negative relationship between educational level and depression. In other words, as educational level rises, the severity of depression declines. Patients with higher levels of education may be able to develop more effective ways of dealing with stress and, as a result, their perceptions and assessment of disease may be more positive.
The results show that women with breast cancer in the depression group have more automatic thoughts than women in non-depression groups, and they make more cognitive errors. It was also determined that there is a positive correlation between depression levels of women with breast cancer and automatic thoughts and cognitive errors. These results 
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Coping style, cognitive errors and depression in breast cancer confirm our hypothesis, derived from cognitive theory, that 'whether or not a patient develops cancer depends on how she perceives and interprets her situation, and the level of depression is related to these negative automatic thoughts and cognitive errors made' (15, 16) . In our study, we hypothesized that there would be a correlation between depression and the waiting styles of helplessness-hopelessness and fatalism. Results support this hypothesis. It was found that the coping styles used more often in the depression group were helplessness/hopelessness, fatalism and anxious/preoccupation coping styles, while in the non-depression group it was the fighting spirit coping style. It is speculated that sense of hopelessness is a determinant of the severity of depression and the risk of suicide (34) . Beck et al. (34) suggested that patients with depression are hopeless about the future and that as hopelessness increases, so does the severity of depression. In studies done in patients with breast cancer, it has been found that hopelessness is a risk factor for depression and has a negative effect on coping with cancer (35) (36) (37) .
In addition, according to the regression analysis, there is an association between coping style and level of depression.
As fighting spirit goes up, the level of depression goes down, and as anxious/preoccupation rises, so does the level of depression. There are many studies in the literature drawing attention to the relationship between depression and anxiety in women with breast cancer (9, 30, 32, 35) . In some studies focusing on the coping styles of women with breast cancer, it has been suggested that having a 'fighting spirit' is a determinant of a better quality of life while having a sense of helplessness/hopelessness is a determinant of a lower quality of life within 1 year of diagnosis (38, 39) . In another study, it was found that in addition to advanced age and higher income level, greater use of emotional suppression and lesser use of a fighting spirit coping style unfavourably affected mood (40) .
In light of these findings, an oncologist ought to consider the question, 'Is depression developing?' when negative cognitions, anxiety and helplessness/hopelessness are determined in the patient. We can say that for our study group, extra care needs to be taken in patients having a lower educational level and spirit of resignation. In our practice, the Psycho-oncology Department is part of the Oncology Clinic. The oncology and psycho-oncology teams work in tandem and in coordination with one another. We believe that medical and psychological treatment will be effective only to the extent to which the psycho-oncology team is integrated into the Oncology Clinic.
In our study, the average MAC fatalism subscale of women with breast cancer was also calculated and found to be 20.45 The reason for the finding of high fatalism in our study may stem from its being comprised entirely of Muslim women. The belief that everything comes from Allah and, therefore, there must be acquiescence to anything that comes, is a common belief in Islam. The cancer patient's fatalistic attitude, symbolizing her desperate position before fate, may pave the way to her thinking that she cannot do anything about it because nothing she does will change fate. In our study, the fatalism subscale average of women with breast cancer in the depression group was significantly higher than that of the women in the non-depression group.
This study showed that depressed women with breast cancer have more negative automatic thoughts and cognitive errors, and used helplessness/hopelessness, anxious/preoccupation and fatalism coping styles to a greater extent. Providing women with breast cancer cognitive structuring and education on the disease and its prognosis right from the moment they receive their diagnosis may contribute to the prevention of depression.
The cross-sectional structure of the study limited the extent to which causality can be deduced between cognitive patterns and depression. In addition, the small number of patients falling in the depression group when women with breast cancer meeting the criteria of the study were divided into depression and non-depression groups according to the BDI scores made it difficult to say anything more definitive about the relationship between depression and cognitive errors and coping methods. Cognitive errors and negative automatic thought are significant in patients with a high level of depression. Nevertheless, cognitive patterns alone may not be sufficient to explain depression. Still, it can be said that when a clinician sees cognitive error or negative thought in a patient, this can be a warning of the development of depression. A fighting spirit coping style in patients may serve to deter depression. Such findings may be used in clinical applications. Moreover, this study is both significant and original in that it reports the psychosocial dimensions and cognitive patterns in Muslim cancer patients.
